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GENERAL NOTE 


Sometimes requests are received for printed infor- 
mation describing more fully en investigation mentioned 
in the Technical News Bulletin. Because of the current 
nature of much of this work, often such material cannot 
be supplied. However, in such cases, when the investi- 
gation has progressed sufficiently far, the Bureau will 
maxe every effort to answer specific inguiries concern- 
ing particular applications of the subfect, thus avoid- 
ing the delay incident to publication. 


1 Long Time Harly in 1919 considerable interest was manifested 
Tests of Un- in certain cement which had failed to mect the soundness 
sound Cement test called for in- the specifications. The usual cement 


tests were carried out on it by the Bureau, and concrete 
cylinders were also prepared for various conditions of 
storage. Some additional briquettes were made for long- 
time observation and test. As a matter of interest, 
parallel tests were made from another lot of coment of a 
different brand which complied with the requirements for 
soundness. The results of the tests, which now include 
those made after six years storage under different con- 
ditions, are as follows: 
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Compressive Strength of 1:1/2:3 Concrete (1b./sq.in.) (Cont'd.) 


os hn 
storage | 
Moist | 28 Day Moist air 28 day moist air 


j 
| 
Cement Age 
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Tensile Strength of 1:3 Std. Sand Briquettes (1bs./sq.in. ) 


Unsound Cement | Sound Cement 

Wa MOMRA Al Tere ac, cea fae ° Spr itaaia * aap)! eee ae 
Water ! Lab.Air | Water | Zab.Air 
Storage 


7 days 93 
238 days | 542 
6 years bol | 131 88 446 


Condition of Specimens 


Examination of the specimens at the 6-year test 
period resulted in the following observations: 

The unsound cement specimens which had been stored 
indoors showed no apparent peculiarity. 

The unsound and two of the sound cement concrete 
specimens stored under outdoor conditions had developed 
cracks, mostly of a circumferential nature, Some of 
these cracks, as judged by the appearance of the interior 
of the specimen after test, had extended to a depth of 
several inches. The cracking apovenred more pronounced 
for the unsound than for the sound cement. 

The briquettes in water storage did not show any 
signs of disintegration. The briquettes made from the 
sound cement and stored in the laboratory 2ir appeared 
free from disintegration. Those in similar storage, 
but made from the unsound cement, were badly disintegrated. 
The outer portions could readily be broken off by the fin- 
gers to a depth of about 1/4 inch. This behavior has 
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boon noted in similor tusts of other mei cement. 

Romarks.: ~ No conclusions are drawn either as to the 
cause or oftoct or "unsoundness", but a ee is pre- 
sented and some facts have been motee which are of in- 
terest in the testing of cement and concrete. 

(1) Is the tendency of nm unsoundcement mortar 
briquette to disintegrate, when in dry air storage, also 
present in concrete, only to a lessened degree? 

(2) The tensile specimens in water stornge show the 
retrogression not uncommon in similar long time tests. 
The air storage specimens for the sound cement show an 
incrense in strength over the specificrtion 28-day test, 
while those of the unsound cement show a great decrease. 
In neither case does the tensile strength behavior bear 
any constant ratio to the concrete strength. 


As a part of the Bureau's research work in limestone, 
various stone setting mortars are now boing investigated, 
and one of the interesting developments relates to mortar 
made up with limestone planer dust in place of building 
sand. The so-called "planer dust" is the waste product 
resulting from the machine preparetion of limestone when 
planers, shapers, and milling machines are usede While 
much of the material is already relatively small sized, 
the coarser particlesare screened out when its use in 
mortar is intended, and the final substance becomes con- 
siderably finer tnan build sand. Mixed with white 
Poraland) cement.dael33 pro 
dust mortar has been in sa 
in some localities although 
its properties. 

Tests made in this investigrtion indicate that about 
80 per cent of the 28-day strength of a4 1:3 white cement 
planer dust mortar is developed in 4 hours Compared 
with building sand mortars, the pianer ane combinations 
have shown from 125 to 200 per cent greater compressive 
strengths at 283 days according to the conditions of stor- 
AZ. The bonding power appears to be about equal to that 
of the usual mortar, while the workability is possibly a 
trifle better. Considering these points it would seem that 
the use of limestone planer dust in mortar would be quite 
advantageous in setting limestone, ae eee for local 
contractors engaged in both cutting and setting the stone. 


DE 

ortions by volume, the planer 
isfactory use for many years 
but little has been known of 


po 
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In construction work mechanical mixers are seldom 
used in making up gypsum plasters as it is found that the 
plaster usually sets before it can conveniently be applied 
to the wall. A study has been made of this proolem in 
order to determine what causes this apparent acceleration 
of the time of set. 

A small revolving drum type mechanical mixer was con- 
structed, and mixes of plaster were made, using several 
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brands of calcined gypsum. In each case a 1:2 gypsum sand 
mix was employed. The rate of stirring and also the time 
of stirring were varied, but in no instance was there any 
appreciable Peceleration of the time of set of the mortars, 
After each mix the machine was thoroughly cleaned. 
When the mixer was not cleaned, in other words, when 
the set gypsum was present, there was a marked acceleration 
of the time of set of the mortars. In order to determine 
quantitatively the acceleration due to set materials, mixes 
were made using calcined gypsum which was retarded at the 
mill and to which definite amounts of set gypsum, 
(CaSO4.2H50) were added. The amounts employed were from 


O.l per cent to 5.0 per cent, based on the weight of the 


gypsum. 

; It was found that the acceleration. of time of set 
increased rapidly with additions of set gypsum until about 
1.0 per cent was reached, after which the increase was not 
so markede 

From these results it would seem that mechanical mix-~ 
ing could be employed in making up gypsum mortars if the 
mortars could be kept free from set gypsum. This could 
be accomplished by a thorough cleaning of the mixer after 
the mixing of each batch or by the use of material re- 
tarded so as not to set during the working day. In either 
case it is imperative that no material be allowed to remain 
in the drum of the mixer long enough to sete 


There are several methods of identifying artificial 
silk by chemical tests, their effectiveness depending 
largely on how carefully the various reagents are preparede 
The following is offered by the Bureau as a more simple and 
effective method of identifying the artificial silks made 
by the four basic chemical processeéSe Although gelatine 
silk is not important commercially at the present time, 
its test has been added for comparative purposes. 

When small samples of artificial sill. are treated with 
equal parts of concentrated sulphuric acid and iodine, the 
following reactions take place: 

le Viscose silk turns a dark blue color. 

ee Acetate silk turns a yellow color. 

3e Nitro-Cellulose silk turns a violet color. 

4. - Cuprammonium silk turns a light blue color. 

De Gelatine silk turns a yellowish brown color. 


In order better to distinguish between Viscose and 
Cuprammonium silks, which give a blue reaction with sul- 
phuric acid and iodine, it is necessary to treat these 
silks with concentrated acid alone, which gives the follow- 
ing reactions after about 15 minutes. 

le. Viscose silk turns a red-brown color. 

2e Cuprammonium silk turns a yellowish-brown color. 
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The term "finish", when applied to paper, has refer- 
ence to the character of the surface as regards its smooth- 
ness or freedom from irregularities. The drying operation 
leaves the surface uneven, and to smooth it the paper is 
subjected to pressure between rolls or plates, this opera-~ 
tion Reine known as the finishing process. 


The amount of gloss of any given paver is directly 
proportional to the degree of finish; therefore this propert 
is commonly judged by holding the paper at an angle toward 
a source of light so thatthe gloss becomes evidente A 
system by which the amount of floss can be expressed numer 
ically not only helps to avoid the all too-frequent disputes 
between the manufacturer and the user regarding finish, but 
also permits more exact control of the finishing operation 
in the mill, An instrument which makes such a numerical 
expression possible, known as the "Glarimeter", designed 
by ReL.e Ingersoll especially for measuring the gloss of 
paper, is coming into quite general use in the paper in- 
dustrye Tests of this instrument were recently made by 
the Bureau, to find the degree of accuracy as regards both 
different instruments and different operatorse 

Two of the instruments used were of the original wood~ 
box type, and two were of the all-metal type now being 
supplied to the trade. Three samples of paper were tested: 
(1) A white blotter, (2) a medium finish book, and (3) a 
high finish coated books Five ebservations were made on 
each sample by each of three individuals on each instrument. 

The results of the observations were vary satisfactory 
as regards the new type, all-metal instruments, these giving 
almost identical results. The averages for the high-finish 
book, as determined with these two instruments, were 43.2 
devtces (83.0 per cent) gloss for each instrument; for the 
medium finish book, 27.7 degrees (42.5 per cent) gloss for 
each instrument; and for low finish, 18.3 degrees and 18.4 
degrees (11.7 per cent and 12.0 per cent io >spectively) gloss. 

The two wooden—box type Glarimeters did not check well 
with the two all-metal instruments, nor with each other, 

One gave an average difference of 1.6 degrees low from the 
averages of the two metal testers on the high-finished. 


paper; on the other two papers it checked the metal instru- 


ments within one-fourth (1/4) degree. The second bex-type 


Glarimeter gave average values about 11/4 degrees below 


the averages of those given by the two all-metal instru- 
ments. This tester was subsequently examined and found te 
be incorrectly set for the 60 degree point by about this 
amount. 

The agreement of the three observers was good. The 
averages of each set of five observations by each observer, 
taken with the three instruments in best adjustment, differe 
by less than a degree in every case, and the averages of the 
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aifferencos between maxima and minima were less than 0.2 
degree in cach case. Tne observations from the instrument 
found to be out of adjustment did not check so well, the 
averege of the differences petwoen the maximum and the. 
minimum for all observers being about 1/4 degree. 

he old box-type instrument cannot be recommended, 
since it may possibly get out of adjustment due to warping 
or shifting of the pieces of wood of which the box is ccn- 
structed. It is also faulty in that the angle of the in- 
cident and reflected light is changed somewhat when samples 
of considerable thickness are placed in the instrumente 
The new type seems to be properly constructed and it is be- 
lieved that satisfactory results in the determination of 
the finish of paper can be obtained by different operators 
with different instruments of this tyve. 


Normal aging has but little effect on the strength of 
leather, according to tests recently completed in the 
leather laboratory of the Bureau, Twenty samples of belt- 
ing leather showed an average original tensile strength of 
0045 pounds per square inch. Adjacent samples, recently 
tested after ten years aging, showed an average tensile 
strength of 4515 pounds per square inch, a decrease in 
strength during the ten year period of approximately 15 
per cent. 

It is of value to note that no special storage condi- 
tions were created, the leather remaining in the laboratory 
under normal atmospheric conditions and at room temperature. 
As indicated by these tests, leather may be satisfactorily 
stored under ordinary conditions of humidity, temperature, 
ventilation, and light. Extreme dampness and exposure to 
direct sunlight should be avoided. 

This property of leather is advantageous when it is 
remembered that shoes, luggage, ond other articles, may be 
from one to three years old before reaching the consumer 
and after that time, in the case of many ‘eather products, 
years of satisfactory service are secured. 


The Rubber Laboratory of the Bureau recently received 
from the Bureau of Plant Industry twenty-five pounds of © 
smoked sheet rubber from the plantation +: which the U.5.. 
Department of Agriculture has established in Haiti. This 
island is 15 degrees farther from the equator than any 
other place where Hevea rubber trees are found wild or are 
cultivated. In the East Indian plantations the cultivated 
trees differ in certain characteristics from the wild trees 
in Para. The Haitian trees closely resemble the wild ones, 

This Haitian rubber will be compared chemically and by 
tests of typical compounds with smoked sheet from the East 
Indies and with washed and dried up-river fine Para. 
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There is a growing recognition of the importance of 
controlling the relative humidity of the air, not only in 
many manufacturing processes and in industrial plants, but 
also in homes, offices, and auditoriums where consideration: 
of health and comfort are more and more demanding and re- 
ceiving attention. The "manufacture of weather" for indoo: 
consumption, and involving control, not of temperature only 
but of relative humidity as well, le a& coming accomplishmen: 
of science and engineering and wild apply to human welfare: 
in summer as well as winter, in the South as well as the 
North. 

The computation of the relative humidity of the air 
from the readings of the wet and dry bulb thermometers is 
not @ simple task. In an attempt to make it so a formula 
has been worked out by the Bureau which makes the computa- 
tion relatively easy for any one at all familiar with the 
use of logarithms, It has been found that if 


R. He = % Relative Humidity 
W = Wet Bulb Reading (degrees C.) 
D = Dry Bulb jPgading (degrees C.) 


Thon Ri oH if (es 20y" 


mem De 


Below 15 per cent this formula is not satisfactory, 
but above this it gives values of R. H. the maximum errors 
of which are less than 2 per cent. 


Technologic Paper No. 271, issued during March, and 
which may be obtained from the Superintendent of Documents 
at ten cents a copy, describes an investigation carried 
out by the Bureau on the electrical resistance and mechanig- 
al strength of storage battery separators. 

The life and internal resistance of a storage battery 
depend largely upon certain proverties of these separators, 
which are usually made of wood, and which are placed between 
the plates of the battery. The electricel resistance of thr 
separators was measured by placing a specimen in an electric 
circuit consisting of two branches supplied by a transformer 
having two secondary windings. The current from one of the 
secondary windings was passed through a known area of the 
separator to be measured. The current from the other 
winding was passed through a slide wire and resistance box 
which served as a potentiometer. The accuracy of the- 
method was well within 1 per cent, which was sufficient for 
the purpose, since the resistance of the different samples 
of the same kind varied by as much as 15 per cent. 

The measurements of mechanical strength were made on 
narrow strips cut from the separators. The test specimens 
were broken in a tensile strength testing machine aftér having 
been subjected to treatment similar to use in a battery. 

The results of the measurements of the resistance and 
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mechanical strength show the effects produced by the differ 
ent conditions to which the samples were peouecke ‘The 
results, in general, are as follows: 

(1) Electrical Resistance - 

(a) The resistance was found to change for some 
time after immersion, but became practically. 
coustant after two or three weeks, 

(bd) The resistance was proportional to the resis- 
tivity of the acid in which the sample was in- 
mersed, 

(c) The resistance of the separators treated by 
the caustic-soda method was lewer than for like 
samples treated by the steam method. 

(d) The temperature coefficient of resistance was 
approximately the same as the coefficient of re~ 
sistivity for sulphuric acid solutions of the 
same density. 

(e) The resistance of samples of different thick- 
nesses, but identical in other respects, was — 
approximately proportional to their thickness. 

(f) The resistance of the sawn separators was 
smaller in most cases than that of the rotary 
cut samples. 

(2) Mechanical Strength 

(a) Immersion in acid solutions was found to weakei 
the wood fibers. The strength decreased with 
time of immersion and concentration of the solu- 
tion. When the specific gravity exceeded 1.300 
the action was severe. 

(5), The strength decreased with increase of tenner 
ature of the acid selution. 

(c) The strength was approximately preportional to 
the thickness of the samples. 


As previously mentioned in the Bulletin, the Bureau 
has been engaged for some time in a study of magnetic methoc 
for the detection of flaws and defects in steel, with par~ 
ticular reference to wire hoisting ropes. The economic 
value of such a nondestructive method would be very great. 
Many investigations along this line have been made at the 
Bureau and elsewhere, but the uncertainty in the interpreta- 
tion of results has hitherto been an obstacle in the way of 
practical application. 

Experiments have recently been made at the Bureau to 
discover the ceuse of this uncertainty, and a method of 
eliminating it. It has been found that the greatest 
source of difficulty is the effect of variations in internal 
stress within the specimen. Such variations give rise to 


large differences in magnetic permeability, which produce 


effects similar to and often greater in magnitude than 
those caused by the flaws in the material. The results 
of recent experiments show that by the use ef higher values 
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of nagriietzing force than have heretefore been employed, the 
effect of internal stress is greatly reduced without a cor- 
responding reduction in the effect of flaws. It thus ap-. 
pears that one of the greatest difficulties in the way of 
the practical application of this method has now been over~ 
come. The experiments are being continued to determine 
whether or not sufficiently accurate interpretation of the 
results of magnetic exploration can be made to permit of its 
use as a practical inspection method. 


Measurements made by the Bureau during the past month. 
show that the following statio:rs maintained a sufficiently 


Transmitting constant frequency in their transmissions to make them use~ 
Stations ful as radio frequency standards: 
Deviations from 
assigned fre- 
quencies noted 
in measure- 
Assigned |Period j| Num- mentse 
Frequency| cov- heber 
Sta- Owner (kilo- ered y of Great- 
tion’ and cycles) by times esc 
Location measure~ | meas- since 
ments ured. Aver- | Feb.20 
(months) 4 aAZe 1925 
4 aaa, ss Per ct.| Per ct, 
WQL # Radio Corp. of America, . . be 
f Coram Hill, L.i.., N.Y. L7sL0 ) 25 0,1 0.2 
NSS | U.S.Navy, Annapolis, Md.| 17.50 1) 142 ee Ale) 
WCI # Radio Corp. of America, : 
7 Barnegat, N. J. 17.95 4) 7 el od 
WGG # Radio Corp. of America, { 
# Tuckerton, Now 1, N.J. | 18.86 | 19 (147 22 2 
WSO § Radio Corp. of America, 
f Marion, Mass. 25.80 6p 19 Ty Ss 04 
WEAF American Tel.& Tel. Co., 
4 New York, N. Y. 610 3 35 ~O0 aa 
WCAP# Chesapeake & Potomac Tel} © ; 
4. Co., Washington, D.C. |640 18 81 el el 
WRC ff Radio Cerp. of America, | 
7 6Washington, D.C. 640 15 61 el 02 
WSB -@ Atlanta Journal, 
H Atlanta, Georgia. 700 \ 18 70 ol ol 
WGY General Electric Co., 
# Schenectady, N. Y. 790 mah 115 aut “a 
WBZ Westinghouse Elec. & 
" Mfg.Co.,Springfield, 
; Mass. 900% AA. 29 a1 ik 
KDKAW Westinghouse Elec. & | | ) 
| Mfz.Cos ,E.Pittsburgh Pal 970° 18 Leo peoel eke 3 


1 Ne frequency assigned Jan. 15, 1925 (formerly 890 kilocycles). 
© New frequeney assigned Dec. 31, 1924 (formerly 920 Itilecycles). 
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The continuing expansion in the uses of radio, and the 
unexpected phenomena encountered in the very high frequenci 
now so extensively employed, make important the determinatio: 
of the laws governing radio transmission. Fuller knowledge 
of these phenomena is necessary before radio can fully grap- 
ple with the limitations at present imposed upon it by atmos: 
pheric disturbances, interference, and fading. To this end 
a number of university and other laboratories are engaging 
in a measurement program under the direction of the Bureau 
of Standards. The work includes measurements of field in- 
tensity, fading, direction variation, and atmospheric dis- 
turbances, at the broadcast and higher frequencies. 

The first series of observations was made in connection 
with the solar eclipse of January 24 as mentioned in T.N.B. 
No. 94. Cooperating in the program initiated by Mr. G W.. 
Pickard, quantitative measurements of the signal intensity 
variations and direction shifts of transmission from several 
stations were conducted by the Bureau of Standards and a 
number of other laboratories, mest ef them in the northeaster 
part of the United States and southern part ef Canada. Re- 
cords were made on the morning ef the eclipse and, for com 
parison purposes, on two days before and twe days after. 
These observations showed that the eclipse gave rise te ef- 
fects intermediate between these characterizing day and night 
Much interest was stimulated in the measurement work and an 
increasing number of laborateries are preparing apparatus fox 
participation in the further work. 

In a second series of observations started on March 24, 
the object of study was the marked changes of transmissien 
occuring at sunset. All participants cencentrated en the 
transmission of a single broadcasting station, WGY of the 
General Electric Company, Schenectady, N. Y., during the twe 
and one-half hours centering approximately at sunset (5 to 
TeGO esas In order to include a variety of weather con- 
ditions, measurements were made on six days scattered over 
the peried of March 24 to April 2. The r sults of these ob- 
servations, which have just closed, will be studied and a re~ 
port issued at a later time. 

. Mhe details of future cooperative tests to be arranged 
ia be determined to a considerable extent by the cumulative 
results of the completed tests. Laboratories interested in 
ones te of radio wave phenomena are invited to communi- 
cate with the Bureau of Standards, Washington, D.C., relative 
te participation in the investigation. The apparatus re- 
quired for recording signal intensity variations can be con- 
structed for the most part from the equipment of the average 
college or commercial radio laboratory.e Measurements of 
field strength and direction require the construction or 
assembly of somewhat speciallized apparatus. 
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13 Revision of The last edition of the National Electrical Safety 


~ the National Code (Handvook 3 of the Bureau of Standards) was completed 
Blectrical Safe~ in 1920 and issued in 1921. In the following year it was 
ty Code approved by the American Kngineering Standards Committee 


as an American Standard. A revision, preparatory to is- 
suing a new edition, has been under way for the past two 
years. This work is being carried out by two sectional . 
committees; one dealing with interior work and grounding, 
and the other with line construction and operating rules. 

The latter committee has practically completed its 
work, and at a meeting at the Bureau on March 5 and 6, 
final decisions were reached covering requirements which 
Will be contained in Parts 2 and 4 of the next edition of 
the Code. Among the more important changes in line-con- 
struction rules which were agreed upon, may be mentioned: 
Revision of the loading specification upon which the strengt 
requirements of poles, towers, and conductors are based; 
changes in the map which defines the three loading districts 
of the country; establishment of a table covering working 
stresses for steel used in supporting structures; changes 
in factors of safety for treated and untreated wood poles; 
changes which wiil bring about agreement of the Cede and 
the specifications of the American Railway Association; 
revision of certain clearance requirements; establishment 
of a new table of flashcver values for line insulators; 
insertion of a rule ferbidding the use of the ground as a 
return circuit in urban districts, and a recommendation . 
against such practice in rural districts; revision of rule 
covering joint use of poles by supply and signal circuits; . 
and the preparation of special rules governing the con- 
struction of radio antennas. i 


14 Third Confer- On March 2 and 3, 1953, 2 conference of engineers of 
ence of Engineers public utility commissions was held at the Burcau of 
ef Public Utility Standards, as described in Item 26 of T.N.B.No. 71. This 
Commissions conference was so successful in bringing »bout closer co- 
operation between the Bureau and the State commissions 
that a second conference was held in 1924, and a third on 
March 6 and 7 of this year. The conference was well at-. 
tended, delegates being present from the District of Columb‘ 
and the following States: 


Alabama Michigan 
Connecticut New Jersey 
Florida New York 
Georgia Oklahoma 
Illinois. Pennsylvania 
Iowa West Virginia 
Maryland Wisconsin. 


The program covered such subjects as gas service 
problems, rural electric service developments, electrical 
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safety rules, the place o1 the motor bus in transportation, 
rates for electric cooking, regulation of water service, 
the relation between engineers and their commissions, the 
coordination of the enginoers! efforts on the telephone 
problem, and the principles to be followed in establishing 
base rate aress for telephone exchanges. 

Dr. George K. Burgess, Director of the Bureau, address 
the conference, and paners were presented by several of the 
delegates and by members of the Eureau's staff. In all 
cases the papers brought out some interesting discussion. 

Qn the evening of March 6 an informal dinner was given 
at the University Club. 


Satisfactory progress is being made in the study of 
nickel electroplating. During the past month solutions of 
known composition have been installed in two local electro~ 
typing plants and are being kept under close supervision ~ 
and observation in order to determine whether conclusions | 
reached in the laboretory experiments can be confirmed in. 
actual practice. The Bureau expects to make a preliminary 
report of the results thus far obtained in this investiga- 
tion at a meeting of the International Association of Elec- 
trotypers to be held at Rochester on April 17th ana 18th. 

The results so far obtained in the study of the pro- 
tective value of nickel plating upon iron and steel are 
being assembled in order to determine whether they are now 
ready for publication or whether further confirmatory test: 
will be required. 

Satisfactory progress is being made in the application 
of chromium plating at the Bureau of Engraving and Printing 
although the actual service results are not yet available, 

In connection with the work of the Sub-Committee of thi 
Federal Specification Board upon Silver Plating, experiment: 
are being made to determine the accuracy of the usual metho: 
of stripping silver from silver plated articles in order to 
determine the wéight of silver presant. | 

A study of the operation of zinc plaving solutions 
will shortly be undertaken, 


The Bureau has completed measurements on the thermal 
expansion of representative samples of fused silica (fused 
quartz) between minus 125°C. and plus 1000°C. The speci- 
mens were furnished by commercial companiese This re- 
search was undertaken for the purpose of obtaining data on 
the thermal expanison of fused silica for use in thermo~ 
stats, clock pendulums, length standards, pyrometers, gas 
sampling devices, acid resisting articles, insulating and 
temperature resisting devices, etce 

The expansion curves show very interesting results at 
low temperatures. For each sample of fused silica, a 
critical temperature (or minimum length) was found. On 
heating above this temperature the material expands, but on 
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cooling below this temperature, expansion (instead of con- 
traction, as might be exnected) also takes place. In 
other words, the coefficients of expansion are positive 
above the critical temperature and negative below this tem- 
perature. From a consideration of all available results 
relating to the critical temperature, or minimum length of 
fused silica, -80° C. may be taken as a representative 
value for the critical temperature of this material. The 
results at high temperatures are now being studied. 

A manuscript giving the results of this investigation 
is being prepared for publication. This publicstion will 
include a review of available information obtained by pre- 
vious observers on the thernal expansion of fused silica, as 
well as a detailed description of the apparatus and methods 
of measurement required for the accurate determination of 
such minute values of the coefficient. 


Scientific Paper, No. 497, copies of which can now be 
obtained at 15 cents apiece from the Superintendent of Docu 
ments, gives data on the thermal expansion of 4 samples of 
aluminum and 51 samples of important aluminum alloys. The 
preparation, chemical composition, heat treatment, etc., 
are included. Most of the specimens were examined in a 
range from room temperature te about 500° C, Typical ex- 
pansion curves of the various groups of samples are shown 
and discussed. In some cases, the data on expansion were 
compared with the equilibrium diagrams of binary alloys. 
After the expansion tests, the changes in length from the 
Original lengths were determined. 

A description of the apparatus used in this research 
and a review of the available information obtained by pre- 
vious observers on the thermal expansion of aluminum and 
some of its alloys, are given. 

The paper closes with a table showing the average co- 
efficients of expansion of tle rmaterials investigated, over 
several temperature ranges. For values of individual - 
samples reiterence should be made to the proper section of 
the text. 


The Division of Metallurgy has just completed its 
6000th test on fusible plugs. This inspection testing of 
fusible boiler plugs for the Steamboat Imspéction Service, 
Department of Commerce is one of the routine tests carried 
out in the Division of Metallurgy. These plugs are all 
bronze casings filled with pure tin which melts when the 
water in the boiler falls telow the level of the plug. 
Thus, by releasing the pressure, the plug acts as a warning 
and a safety valve, and protects the boiler from damage 
and @ possible explosion with its great danger..to human 
Life. : 
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The tin fillings of these plugs, in order te function 
properly, must be of very high purity, as was shorm in re- 
searches carried out at the Buresu in 1915,° As a result 
of this work, heats. of all plugs roing into service have 
been tosted for purity of filling by determination of 
meiting point and chemical analysis. me Lact thaw SvCo 
plugs have been tested during the last ten years is evidence: 
of the important service of the Bureau of Standards in in- 
suring safety of travel on ships operating in United States 
waterse : 


During the past 30 months approximately $16000 worth 
of nvlatinum has been melted and worked down to various sizes 
ef wire at the Bureau of Standards, This wire has been 
used for heating colds, thermocouples. resistance thermom- 
eters, and other parts of scientific instruments in which 
placinum is indispensable. A large proportion of this ~ 
amount of platinum has been especially purified metal. 
some of it has been old heating coils and thermocouples 
purified, remeulted,.and reworked. The loss of metal in the 
processes of meiting and working this amount of platinum 
has been eouivalent only to about $200. 

Since the necds of the Bureau for material of the high- 
est purity are very exacting, it has been necessary to deve! 
Oop methods for purification, for remelting and working with- 
out contamination, as well as improved non-destructive 
methods of testing for vurity, AL] this has been accom— 
plished and the platinvm thus melted and worked at the 
Bureau meets the most exacting reauirements of research 
work, The purest platinum the Bureau has tested has been 
prepared in its own laboratorics. 


The seventh paper in a series dealing with investigati 
on the platinum metals has recently been issued. This is 
Scientific Paper no. 499 of the Bureau of Standards, and is 
concerned with arc spectra of the platinum metals in the 
rerion from 4500 to 9000 A. ett 

The previous papers have mentioned the use of the 
spectrograph to follew the progress of chemttal*aeparation 
of the metals of the platinum group, When materials appro: 
imating spectroscopic purity were prepared in the Bureau, 
an investigation of the arc spectra was undertaken primaril 
for the purpose of securing data in the red and adjacent in- 
fra-red regions where no data on the emission spectra of th 
platinum metals existed. Specially sensitized photographi« 
plates and large diffraction gratings were employed to re- 
cord the svectra, and many hundreds of new lines were meas-— 
ured in the yellow. orange, red, and infra-red regions. 


Comparison with previous observations in the regions common 


to the old and new measurements showed that the former were 
imcomplete. This led to an extension of the work to:short 
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waves, thus including almost all the visible spectrum, and 
made it possible to carry out a more extensive comparison 
of the spectroscopic purity of the materials used by the 
different observers. New values of wave. lengths, and estimate 
relative intensities are given in 6 tables, as follows: 
1,260 lines for ruthenium (4498.16 to 8867.81 A), 572 lines 
for rhodium (4503.80 to 8615.23 A), 172 lines for palladium 
(4497.66 to 9234.02 A), 942 lines for osmium (4500.74 to 
8644.8 A), 605 lines for iridium (4500.97 to 8426.11 A), 
and 239 lines for platinum (4498.75 to 8762.48 A). 

The wave lengths were measured relative to the secondar; 
standards in the spectrum ef the iron arc, and each.value.ir, 
in general, the mean of from two to ten determinations. 

The probable error of these values rarely exceeds one one~ 
hundredth of an Angstrom unit. Six short tables giving 
Jines ascribed to platinum metals by other observers, but 
not visible on the new spectrograms are subjoined to the 
major tables, and most of these lines are identified as im- 
purities in the materials at the disposal of the earlier 
obscorverse Intercomparison of the results of the new 
measurements indicate that the metals used in this investi- 
gation were exceptionally pure, since even the most intense 
lines characteristic of each particular element rarely, if. 
ever, appeared in the spectra of the other elements. 

Copies of this paper may be obtained from the Superin- 
tendent of Documents, Government Printing Office, at ten 
cents apiece. 
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PUBLICATIONS OF THE BUREAU OF STANDARD RELEASED DURING MARCH... 


Scientific Papers 


Thermal expansion of aluminum and various important aluminum 
alloys, Peter Hidnert 15¢ 
Investigations on the platinum metals, W. F. Meggers 10¢ 


Technologic Papers 


Measurement of @lectrical resistance and mechanical strength of 
storage-battery separators, C. Le. Snyder » LO¢ 
Compressive strength of sand-lime brick walls, H.L.Whittemore 
end A. H. Stang . . 10¢ 


Comparative wearing qualities of pima and ordinary cotton 
used in mail bags, F.R.McGowan, C.W.Schoffstall & A.A.Mercier 10¢ 


Circulars 


U. &. Government Master Specification for heavy rust-preventive 
compound oe 5¢ 


Simplified Practice Recommendations 


Elimination of waste, structural slate d¢ 

. Elimination of waste, blackboarl slate o¢ 
Elimination of waste, builders! hardware 10¢ 
Elimination of waste, steel barrels and drums 5¢ 
Elimination of waste, hospital beds 5¢ 


These publications can be obtained from the Superintendent of Docu ~ 
Government Printing Office, Washington, D. C., at the prices given 


Respectfully, 
George K. Burgess, 


Director. 
HGB 
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